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(54) DEVICE AND METHOD FOR PROCESSING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deflection 
and undulation of a susceptor, and degradation of the 
temperature uniformity of a substrate by placing the 
substrate in a recess of a surface of a second susceptor 
having recesses on face and reverse sides provided on 
a first susceptor, and heating the substrate. 
SOLUTION: A first susceptor 16 is circular, and a 
plurality of recesses 21 to place a second susceptor 17 
therein are provided in the vicinity of its circumferential 
part. The second susceptor 17 is also circular, and its 



diameter is larger th an the diameter of a wafer 5, it s 




5 WiA 



8 1 1/\ 



17 M2f>V±7f 



39-' I- 



thickness is about 2-7 mm, and the second susceptor is 
formed of SiC or SiC coat carbon. A recess 31 is 
provided on the surface of the second susceptor 17, and 

the outermost diameter of the surface is slightly larger than the outside diameter of the wafer 
5, and the te mperature within the wafer is kept uniform by jsupjjojlir^ the wafer 5by the 
recess 3 1 . A recess 32 of counter sunk surface is also formed on a reverse side of the second 
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susceptor 17 tc^reventgene ration of the w arp caused by the differential temperatun 
between the face and reverse sides of the wafeF^ 
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* NOTICES * 

JPO and inpit are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the 1 st susceptor in the gestalt of operation 

[Drawin g 2] It is drawing showing the detail of the important section of drawing 1 , and (a) is [ a front 

view and (c of a top view and (b)) ] bottom views. 

[Drawing 3] It is the cross-section side elevation showing a substrate processor. 

[Drawing 4] It is drawing showing the conventional susceptor structure, and (a) is a whole top view and 
(b) is the cross-section side elevation of each crevice. 

IDrawingJ] It is the example of count which shows a susceptor radial self-weight deflection 
[Drawing 6] It is the example of count which shows the wave of the Zagury periphery 
[Drawing 7] It is drawing showing an example of the wave of a susceptor periphery 
[Description of Notations] 
5 Wafer 

16 1st Susceptor 

1 7 2nd Susceptor 

21 Crevice of 1st Susceptor 

3 1 Surface Crevice of 2nd Susceptor 

32 Rear-Face Crevice of 2nd Susceptor 

33 Supporting Point 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention supports a substrate on a susceptor and relates to the substrate 
[0002] SOr Substrate art which were made t0 P erform epitaxial growth as heat-treatment. 

[Description of the Prior Art] Conventionally, a substrate is supported on a susceptor and the epitaxial 
growth system of batch type pancake mold EPI equipment using for example, a high-frequency- 
induction-heating method as a substrate processor which was made to perform epitaxial growth as heat- 
treatment is known. " 

[0003] In such a substrate processor, in order to imitate the crystal lattice of the wafer and to make the 
crystal him deposit on the semi-conductor wafer which is a substrate, a wafer is heat-treated by RF 
induction under the ambient atmosphere of predetermined raw gas. On the occasion of such substrate 
processing, in order to support a substrate, a susceptor is used. 

[0004] Drawing 3 is the cross-section side elevation showing the substrate processor mentioned above 
While this equipment supports the bell jar 2 made from stainless steel in which the sight glass 1 was 
tormed, the quartz bell jar 3 prepared in this stainless steel bell jar 2, and these bell jars 2 and 3 and 
exhaust^ort^a and purge_gas inlet 4b are p repared Gas installation tubing 4c is inserted, and the high 
frequency induction coil 7 prepared in the baselid^ionT«^nl^ pivotable ] 4 

susceptor [ which is prepared horizontally on the base lid section 4, and supports a wafer 5 ] 6 'and 
susceptor 6 bottom, and jhisc pil 7 are had and constituted in the wjgp coilcoverinp 8 
[0005] Gas installation tubing4c passes along the inside of a revolving shaft 9, and the nozzle 10 is 
tormed at the tip. As SiC coating is performed to the front face of a susceptor 6 and it is shown in 
-diawmg 4 Zagury 1 1 who is a somewhat larger crevice than wafer 5 outer diameter as a substrate is 
tormed, and supporter 1 1 a for supporting a wafer 5 is prepared for these Zagury 1 1 . In addition in 
drawin g 4 > 1 2 1S Zagury for Si chip for EPI thickness and resistivity monitors 

[0006] A wafer 5 is put on Zagury 1 1 of this susceptor 6, a susceptor 6 is rotated, and a wafer 5 is made 
to heat with the RF induction coil 7 at the time of substrate processing. After the inside of the quartz bell 

J iL-!lt ^ by purg e £ as ' thg-gasjor processing is made to blow off from a nozzle 10, and the 

cfesiFea EPI film is grown up on a wafer 5. 

[0007] 

[Problem(s) to be Solved by the Invention] It puts on an above-mentioned substrate processor and 
although spherical-surface concave configuration 1 IB with a depth of 30-400 micrometers is used from 
0.3-2.0mm level difference 1 1 A and a level difference pars basilaris ossis occipitalis as shown in 
drawmg4 , the Zagury configuration of the susceptor 6 used deforms the Zagury configuration formed 
in the susceptor by the deflection (refer to drawing 5 ) by the self-weight of a susceptor 6 as a result of 
making a susceptor front face generate a wave and curvature (refer to drawing 6 ). 
[0008] Moreover, an ideal spherical-surface configuration is not acquired with the wave which generates 
a susceptor 6 at the time of the SiC coat although SiC coating is made on the front face, namely a 
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susceptor - for example, an outer diameter - although 150mm and thickness support two or more of the 
points by 18mm, weight supports horizontally by the support pin at the time of those with about 
thirtykg, and a SiC coat and 950mm and a bore perform coating processing with a CVD method a wave 
occurs in a self-weight in an outer-diameter [ of a support pin ], and bore side in that case (refer to 
drawing 7 ). 

[0009] Furthermore, since spherical-surface Zagury's process tolerance is **30-**50 micrometers in 
two or more Zagury, the variation in the depth and a configuration is large, and causes slip generating 
Furthermore, by deformation of the Zagury configuration or variation, the stress concentration by self- 
weight arises also to a wafer, that it is easy to damage a wafer, it becomes or a deflection arises again 
And homogeneity worsens whenever [ wafer internal temperature ] according to these factors, and a 
limitation is in thickness and the improvement in resistivity homogeneity again. 
[0010] The purpose of this invention is to offer the substrate processor and substrate approach method 
for the ability to prevent the aggravation of temperature homogeneity of the wafer resulting from the 
deflection of the susceptor which is the slip generating factor which is the trouble of the conventional 
technique, a wave, and the lack of the Zagury process tolerance, and improve the thickness by 
homogeneous aggravation, and resistivity homogeneity aggravation whenever [ wafer internal 
temperature ]. 
[0011] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the 
equipment concerning this invention is formed on the 1st susceptor and said 1st susceptor.'it is equipped 
with the 2nd susceptor which has a crevice in each on the rear face of front, lays a substrate in the 
surface crevice of said 2nd susceptor, and heat-treats it. 

[0012] moreover, the approach concerning this invention - a 1st susceptor top - the 2nd susceptor - 
preparing - this - in the substrate art which lays and heat-treats a substrate on the 2nd susceptor a 
crevice is established in the front rear face of said 2nd susceptor, a substrate is laid in the crevice'of the 
front face of the 2nd susceptor, and a substrate is heat-treated. 

[0013] The 2nd larger susceptor 1 7 than the outer diameter of a wafer 5 is carried, and he prepares 
somewhat larger Zagury (crevice 31) than the diameter of a wafer on it, and is trying to lay a wafer 5 on 
the 1st susceptor 16 in the gestalt of operation. Moreover, in the circle configuration, nothing and 
thickness are 2-7mm, and the 2nd susceptor 17 is created with SiC or SiC coat carbon. It prepares in the 
top face of the 2nd susceptor 17, and the ******** crevice 31 acts so that temp erature within the field of 
a water 5 may be made into homogeneity. In the rear face of the 2nd susceptor 1 7, a supporting point is 
prepared in three periphery predetermined, and even if irregularity is shown in the front face of the 1st 
susceptor 16, it considers as the structure where a three point suspension can be attained In addition in 
the gestalt of operation, the crevice 21 is established also in the location in which the 2nd susceptor 16 is 
laid on the 1 st susceptor 1 7. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. The top view and drawing^ which show the susceptor used for the substrate processor and 
substrate art which drawing 1 requires for this invention are the important section enlarged drawing of 
drawing J , and (a) is [ a front view and (c of a top view and (b)) ] bottom views. In addition the 
appearance block diagram as [ whole ] a substrate processor is the same as what was shown in drawing 
3 , and explanation here is omitted. 

[0015] The susceptor 16 in the gestalt of operation of this invention It is supported horizontally on a RF 
induction coil (7 of gVawing_3 )• Two or more crevices 21 as Zagury It has the 1st susceptor 16 on the 
disk prepared at equal intervals near [ that ] the periphery, and the 2nd susceptor 17 which is laid in each 
creyice 21 on this 1st susceptor 16, has crevices 31 and 32 at each front rear face, and supports a wafer 5 
to the crevice 3 1 of that front face, and is constituted. 

[OO^jT he 1st susceptor _6jnake^around s hape, f or example, 1 50mmanchfrickne ss have 18mm those 
with abouTtmrtykg, and near[7ts | the periphery section, and height has [ aToTiteTdiameter / 950mm 
anfla bore] ten crevices 21. In the round shape, nothing and its diameter are larger than the diame terof 
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c^u^^ and ' a ^L*l^^ siC or SiC 



[0017] | T&iarKHer^he surface outermost pf thecrevice 31 established in the front face (top face) of 
fnlLT I ' V hat f ° r makl "g ^perature within a wafer side into homogeneity, and is 

u cttor SUSC ? pt ° r °l &S^m^m^mc^ part in contact with a 

and S ?1 ^welt stre^ if " * S ° eX1St ^ 3 SHp WiU be g6nerated with a result > the ™ a l stress, 
the rear fec^ accordm^pjhetemperarure gradient on 

about 1 00 dl^ P Wafera " a laymg 0n a t,at su§ ^ or ifit tWJOT^MgnSnpSatoe processing 
about 1 000 degrees C or more, ,t becomes possible to prevent the above-mentioned problem and to 

^ggailh^ ofthe shape of the curvature confi^ahon fa 

wafer, and abbreviation isomorphism in a susceptor. Moreover, when it curves in a concave 

SSSSTbSSS m fr ° nt fleSh " Slde t6mperatUre of a ^susceptor, it is made for a 

^ evice 32 to be come the Mainejjuja^^ . hj h 

^bjMvJnclUhe 2nd 

[0018] And the.supporting point 33 formed from a height is K^erTbTnleTO-the regular-intervals 
ocation (it is every 120 degrees at a central angle) ofthe three periphery sections ofthe c evS 32 of 

of th e l^f CP I ^ And by th6Se su PP° rti "8PO^ 33, even if irregulanty is in he ear fece 

of the 1st usceptor 16, it has structure which is stabilized and can support the 2nd susceptor 17 by the 
three point suspension. Thereby, the contact condition ofthe 1st susceptor 16 and the 2nd susceptor 17 
can be stabilized with the 1st deflection and wave of a susceptor 16 '- — susceptor 17 

[0019] Here, it forms greatly a little whether the dimension ofiaphmcal aurfece Z agury who is the 

fee dimension of sphencal-surface Zagury who is the crevice 32^bli^h^^ 
™^P™11^^ bu l h the these ZiguTys^eptfTi s mad^al and 



usceptor ZTZa ' f 86Sta,t ° f *** ° peration > a Susce P tor 1S divided *e 1st 

nrpS^if ,/ 2nd susceptor put on this 1 st susceptor, and it considers as the structure which 
prevents the self-weight deflection ofthe conventional susceptor, and the effect of a wave And by 

teLS^S gUrat, ° n ° f 2n l SUSce P tor smalI > *e P-Ee^stolei^nce ofthe crevice can be raised 
and P r ^ess_tolerance can im prove from **50 mig gn^l^l^n^^ 
m ^rovement in temperatu^el^^^ ^ 

,affl^^55^5^SobJe. And a slip free-lancer is realizable to 1200 degTe^sW^ 
opt.mizing the Zagury depth ofthe subsusceptor table flesh side according to a process^ ^wafer kind 

^TTT ? te ^ a ^ tt t In addltion ' the combination ofthe suitable example of a wafer kinVand the 
Zagury depth is shown in the following table 
[0021] 6 



[Table 1] 






5" 


6" 


8" 


(jam) 


30~80 


5 0~ 1 1 O 


8 5 ~ 1 8 0 



[0022] 

Thp e ^°/ the I ! 1Ven , ti0n] AcCOrdin S t0 this inve «tion, so that more clearly than the above explanation 
The I t susceptor, Since ,t is prepared on said 1st susceptor, it has the 2nd susceptor which has a crevice 
>n each on the rear face of front, a substrate is laid in the surface crevice of said 2nd sus p t0 an " was 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2008 



jr,zuuu-J33/00,A [DiiTAlLiiJJ DESCRIPTION] 



Page 4 of 4 



made to heat-treat The aggravation of temperature homogeneity of the wafer resulting from the 
deflection of the susceptor which is the slip generating factor which is the trouble of the conventional 
technique, a wave, and the lack of the Zagury process tolerance is prevented, and the effectiveness that 
the thickness by homogeneous aggravation and resistivity homogeneity aggravation are [ whenever / 
wafer internal temperature ] improvable is done so. 



[Translation done.] 
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